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Abstract In this article, we present the mutually development of R&I policies and
R&I policy evaluation with a specific focus on Germany and the EU. We show that
there has been considerable development in the field of R&I policy evaluation over
the past decades, in terms of underlying theories, methodological approaches and
the emergence of an R&I evaluation community. The field of R&I policy evaluation
has naturally interacted and grown in parallel with the changes in R&I policy and
practice as well as scientific advances. In line with the actual claims of R&I policy
to support transformation, R&I policy evaluation has engaged in a debate around
more responsible and inclusive evaluation procedures. The discussion about
“responsible metrics” and societal stakeholder engagement in evaluation studies are
examples of it. Our overview of evaluation practice has shown that the R&I policy
evaluation community need continuous, in-built critical reflection on the (inces-
santly changing) role of evaluation in R&I policy.
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1 Introduction

The objective of this chapter is to discuss the interplay between the major lines of
Research and Innovation (R&I) policy! and the role of explicit evaluation exercises
that aim to capture the function and influence of such policies. Obviously, evalua-
tion concepts and instruments correspond with the respective “fashions” and waves
in R&I policy, such as cluster policies or competence centres at the end of the 1990s,
the new mission orientation of recent years but also, with regard to institutional
funding, the introduction of New Public Management approaches in public research
organisations. Also partly considered in our chapter are the goals, instruments and
approaches to evaluating research institutions. In this chapter, we focus on the
German and the European level with regard to evaluation practice, however, with
regard to evaluation theory we also include the Anglo-American literature (Guba
and Lincoln 1989; Mayne 2001; Patton 1997; Scriven 1991; Weiss 1997).

The chapter is structured along a chronology of decades. For each decade, we
describe core features and whether or how they differ from previous decades. The
individual sections are subdivided according to the following aspects: (a) political
ambitions and developments; (b) main aims and topics of evaluation; (c) applied
methods and concepts and (d) emergence and development of an R&I evaluation
community.

1.1 What Are We Talking About? Some Definitions

The German Evaluation Society (DeGEval) understands evaluations as “the system-
atic examination of the quality or utility of an object of evaluation” (DeGEval—
Gesellschaft fiir Evaluation e.V. 2016; cited from Kohlweg 2019, 5). According to
Kohlweg (2019), an evaluation is characterised by “a comprehensible systematic
procedure based on empirically obtained data, which contrasts it with everyday
evaluation processes, by a transparent, criterion-driven assessment that is carried
out against the background of a specific context of use (investigation of utility) or
across the board (investigation of quality), which contrasts it with pure research
studies, and by its applicability to different objects. The most important objects of
evaluation include projects, policy measures and other interventions (programmes),
organisations, products, and evaluations themselves (meta-evaluation)” (ibid.).
Evaluations can be distinguished according to the timing (ex ante, interim, ex
post), the purpose (summative, formative), the object of evaluation (see above,

'If not otherwise stated, we use “research and innovation policy” as a generic term to cover the
various policy activities aiming to foster science, technology, research and innovation activities
(Boekholt 2010). The terminology and foci of those policies have changed over time, and we will
refer to those changes as needed. We focus on policies by ministries of research, science, innova-
tion or economic affairs, i.e. we do not cover policies in other ministries that may support or influ-
ence the generation and diffusion of innovation.
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projects, programmes, organisations, but also whole innovation systems) and the
content-related (impact) dimensions (scientific, economic, societal, political, sys-
temic impacts). Evaluation and impact analysis can hardly be separated, since ques-
tions about intended and unintended effects are typically part of every (programme)
evaluation. At the same time, other communities, concepts and methodological
approaches have emerged in the field of impact analysis, and these will be taken into
account in the following wherever it is useful.

2 Beginnings: From the 1960s and the Evaluation
of Research to the 1980s with the First Comprehensive
Approaches to Evaluating R&I Policies

2.1 Political Ambitions and Developments

Starting in the 1960s, in Western Europe, North America and beyond, societal, eco-
nomic and political actors increasingly perceived needs to reform and strengthen
post-World War II structures of economies, to advance social and welfare policies,
to expand and modernise education systems and to make political-administrative
systems more effective. Across the “varieties of capitalism”—from liberal to coor-
dinated market economies—such reforms assumed quite different shapes (Hall and
Soskice 2001). Altogether though, “modernisation” became a key term, in industry,
politics and academia, often closely related to the term “democratisation” (e.g.
Lipset 1959). Governmental public policies were expected to function as key
resources in modernisation processes, understood as “problem solving”. To effec-
tively solve problems, governments and their agencies would have to engage with
“political planning” (Friedmann 1987; a term only partly overlapping with the
French political concept of “planification”, see, e.g., Crozier 1965, or with the
socialist-soviet concept of economic planning, see, e.g., Mandel 1986).

In the 1960s to 1980s, most authors understood “political planning” as rational
end-means and decision-making action by political actors or political systems (see
Deutsch 1973; Etzioni 1968). The conception is essentially based on an economic
understanding of rationality, according to which “policy problems are seen as
instrumental in nature, and policy makers are seen as rational to the extent that they
do the best they can to satisfy the combined welfare functions of those affected by
their policies” (Schon and Rein 1994, 11). This understanding has also been devel-
oped and partially practiced in Germany since the late 1960s as a targeted state
modernisation strategy (e.g. Naschold 1969; Krauch 1970). Political planning pre-
supposed a special role for the state: the central political authorities are ascribed the
ability to conceptually shape the social environment (Martinsen 1992, 53). On the
basis of a thorough reform of the political-administrative system (in terms of com-
petencies, decision-making processes, structural and operational organisation),
equipped with intelligent information about current and foreseeable future social,
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economic and technological developments, “political planning” should enable
effective state control and problem solving. The necessary generation and process-
ing of information should take on a scientific character: “... effective policy-making
will have to be future-oriented and will increasingly depend upon medium- and
long-range forecasting and policy-planning capabilities” (Mayntz and Scharpf
1975, 5).

This is the political and intellectual context where governments made increasing
efforts to support education, science, research and technological innovation no lon-
ger mainly through institutional funding of related organisations (higher education;
research) but additionally also through policy programmes with defined aims, tim-
ing and formats.

* Higher education and research: Since the early 1960s higher education (and
related research capacity) has seen a worldwide expansion: “ ... growth patterns
are similar in all types of countries, [they] are especially high in countries more
linked to world society, and sharply accelerate in virtually all countries after
1960” (Schofer and Meyer 2005, 898). In the same vein, in Germany the diagno-
sis of an educational crisis (“Bildungskatastrophe”, Picht 1964) marked the
beginning of an educational expansion and an era of reform in the education (and
related research) system, continuing to this day.

» Science and technological innovation in industry: After World War 11, science
policy was based on the belief that publicly sponsored scientific research would
result in beneficial social and economic outcomes (see the influential report
Science the Endless Frontier, Bush 1945). In the late 1970s and throughout the
1980s, in Western European countries, certainly in Western Germany, the com-
petitiveness of national industries in international markets was perceived as
weak, not at least in view of the rising economic power of Japan, so governmen-
tal funding policies were launched to “push” technological innovation in research
organisations and industry. From the mid-1960s, empirical studies criticised
such supply-push policy concepts for underestimating the role of market forces
in the innovation process; as a consequence, demand-pull models of innovation
were supposed to guide policy designs. As from the late 1970s, an increasing
number of innovation studies scholars have argued that innovation should be
understood as a two-sided process involving complex interactions between sup-
ply and demand (e.g. Freeman and Soete 1997; Boekholt 2010; Molas-Gallart
and Davies 2006). In the Federal Republic of Germany, the innovative capacities
of small and medium-sized enterprises (SMEs) were considered a crucial back-
bone with respect to competitiveness and employment. Consequently, govern-
ments supported the research, development and innovation capacities in SMEs.

The more publicly funded support measures were taken by governments and
their agencies, the more the request grew—by the public, parliaments, media—to
legitimise the investments by properly examining their efficiency and
effectiveness.
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2.2 Main Aims and Topics of Evaluation

Since the 1960s, in Germany as in other industrialised countries, heterogeneous
lines of evaluation concepts and methods in the field of R&I policy have been preva-
lent. They can be represented as a shell model (Kuhlmann 1998b, 86pp, 2009,
285p): A first shell relates to individual research achievements: the “core” is formed
by peer-review procedures and later additional procedures for measuring the
research performance of individual researchers and groups (bibliometrics, etc.) as
internal scientific instruments for deciding on the allocation of funding in research
institutions (Daniel 1989). The second shell consists of the evaluation of political
support programmes that, in contrast to institutional support, pursue politically
decided and specifically designed intentions. A third shell relates to the performance
of research institutions or larger scientific areas, as they have been carried out since
the 1990s, e.g. by the Science Council (Wissenschaftsrat) (see also below).

In particular the second shell, the evaluation of research and innovation pro-
grammes gained traction in the 1970s and 1980s. “A case in point is the long and
fruitless discussion among economists about the relative impact of direct and indi-
rect government measures for promoting R&D on the national economy and techni-
cal and industrial development. This debate is mainly carried out under aspects of
principles of political control and economic order, with little empirical backing and
verification” (Meyer-Krahmer 1981, 358). Since the mid-1970s, however, research
has been carried out by Fraunhofer ISI (Braunling and Harmsen 1975) that has tried
to overcome this “abstract either/or type argument and showed that the reality of
government funding programmes must be viewed in a much more differentiated
way” (Meyer-Krahmer 1981, 358).

2.3 Applied Methods and Concepts

The reform’s hopes conveyed by political planning efforts, on the one hand, and
increasing disappointment about unintended effects of planning and programming,
on the other hand, (Pressman and Wildaysky 1984) triggered a growing interest in
understanding the actual implementation processes of programmes in bureaucracies
vis-a-vis societal stakeholders. In Germany, aresearch project group “Implementation
of political programmes” around Renate Mayntz (Mayntz 1979) studied basic
aspects of policy implementation, both with internal administrative enforcement
problems and with the difficulties of carrying out political programmes with the
help of intermediary organisations. It became clear that effective policy implemen-
tation needs to understand, also from a methodological point of view, issues of norm
formation, the effect of different types of programmes (regulatory policies, incen-
tive programmes), the calculus of action at the local level in the implementation
process, the coordination problems in the implementation process, etc.
(Mayntz 1980).
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Following a similar reasoning, colleagues at Fraunhofer ISI developed novel
concepts and methods for the evaluation of impacts of governmental research and
innovation programmes, in particular those providing R&D personnel cost grants to
SME:s. With the help of surveys, interviews and statistical analyses the evaluation
studies addressed the (1) acceptance of the funding by SMEs and the relevance to
their internal decision-making; (2) quantitative and qualitative effects on R&D per-
sonnel; (3) impact on innovative activities of firms; (4) impact on the economy as a
whole, such as employment, stimulation of innovation and diffusion processes and
(5) efficient implementation and application of the measure. At the same time, the
studies considered consequences for the governmental funding strategy, in the short
and long term (Meyer-Krahmer 1981, 359).

Since the mid-1970s, in parallel with implementation and impact studies, the
interest in research and technology indicators has grown sharply worldwide.
Numerous studies have suggested indicators and used them to describe the level of
performance in an inter-individual, inter-institutional and international comparison.
While in early years the focus was mainly on input indicators for research and tech-
nology, in the 1980s the interest in result and impact indicators increased. Daniel
(1989) provides an overview of the status and prospects of this field of science and
innovation research, including an extensive bibliography of bibliometric, sciento-
metric (e.g. Moed et al. 1985; Weingart et al. 1988) and technometric literature (e.g.
Grupp and Hohmeyer 1986), the latter exploring the technological competitiveness
of national economies, as an input in research and innovation policymaking and
programme design.

2.4 Examples of Typical Research and Innovation Policy
Evaluation Studies

Throughout the three decades, first slowly then accelerating, a growing number of
research and innovation (policy) evaluation studies were conducted. Daniel (1989)
gives an overview of science-related evaluation efforts, Becher and Kuhlmann
(1995) and Holland and Kuhlmann (1995) present numerous cases of technology
and innovation policy evaluations in Germany. In the following, two typical exam-
ples are presented.

Fraunhofer ISI became a forerunner in Germany and Europe in the evaluative
study of the actual impacts of SME research and innovation programmes. Drawing
on conceptual work by Braunling and Harmsen (1975) and Meyer-Krahmer (1981),
in the early 1980s, Meyer-Krahmer et al. (1983) on behalf of the federal government
conducted a seminal series of evaluation studies of the largest West-German govern-
ment programmes offering grants to cover the costs of R&D personnel in SMEs.
Subjects of investigation were “the quantitative and qualitative changes in R&D
activities caused by the programme in the firms ... and the contribution the pro-
gramme can make to strengthen innovative and competitive capabilities”
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(Meyer-Krahmer et al. 1983, 153). Also the problem assumptions underlying the
programme were reviewed critically, in particular to better understand “whether the
barriers to innovation and the weak spots assumed did in fact exist in the firms
examined” (Meyer-Krahmer et al. 1983, 153). This was important for the political
legitimation of public funding; at the same time genuinely empirical insights into
the innovation processes in SMEs were generated—a crucial contribution to the
emerging academic field of “innovation studies” (see, e.g., Fagerberg et al. 2013).
The administrative management, “free rider” effects, and factors restricting impacts
were investigated along with such questions as to whether firms located in periph-
eral regions were reached by the programme to the same extent as firms in conurba-
tion areas. Furthermore, the reasons for non-participating firms were analysed.

In 1983, the German Federal Ministry of Research and Technology (BMFT)
started a pilot project to promote technology-oriented start-ups (TOU). In order to
support this, in particular to expand the information basis for the technology-
political decision-making in this new funding field, a scientific monitoring project
was launched in 1984 and conducted for several years by Fraunhofer ISI (Kulicke
1993; see also Holland and Kuhlmann 1995, 175-187). Research work was carried
out with three functions: as a service to the pilot project’s “actor network™ in par-
ticular the sponsor BMFT; as an accompanying evaluation and as an ex-ante analy-
sis for potential subsequent measures. During the monitoring, the evaluation team
had to coordinate and process a variety of tasks, partly conflicting between imple-
mentation and evaluation. Over time, the intensity of evaluation activities increased.
Targeted analyses of the equity capital supply were initiated early on, based on
findings from the accompanying research. On this basis, operational ex-ante inves-
tigations were carried out with a view to designing a subsequent pilot project
“Participation Capital for Young Technology Companies” (BJTU). Overall, the
accompanying research and evaluation of the TOU pilot project was a compara-
tively time-consuming and complex process, the experimental character which
included intensive investigations of the funding clientele over an extensive period of
time and active participation in the funding measure, as well as the difficulty of
maintaining a distanced observer status within this process. This tension is probably
unavoidable in the actor-oriented development of complex new funding models, as
a kind of mediator between governmental agencies, beneficiaries and industry.

2.5 Evaluation Community

The 1980s saw an upsurge of professionalisation and community building in the
field of evaluation experiences and competencies. Most prominently, in 1986 the
American Evaluation Association (AEA) was established, a merger of the former
Evaluation Research Society and the Evaluation Network (Kingsbury 1986).

In the field of science and research evaluation the Institute for Science and
Technology Research (Institut fiir Wissenschafts- und Technikforschung) at Bielefeld
University has been a network hub for evaluative science studies since the mid-1970s.
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In the course of the 1980s other institutes, like the Centre for Science and Technology
Studies (CWTYS) at Leiden University, helped to boost this growing field of compe-
tence and expertise.

In the field of innovation policy studies, the Six Countries Programme (6CP?),
established in 1974 became for many years a network hub, which provided the
opportunity for professional exchange about related policy evaluations. “Within the
broad area of innovation policy, the Six Countries Programme is an example for a
non-issue-specific Forum with emphasis on an open-minded exchange of informa-
tion, reflection and the identification of new issues/assessment of new develop-
ments” (Edler et al. 2006), including the question “how innovation policies have to
be designed to create effective out-comes of such public policy”.

With financial seed support from the European Union, the University of Twente
in the Netherlands established an annual R&D Evaluation Course in the late 1980s,
to foster European and international capability and capacity-building in the field of
professional research evaluation (with other European evaluation institutes as part-
ners); the course ran until 2022.

3 The 1990s: Complex Multi-actor/Multi-agency
Programmes and Systems-Oriented Evaluations
with Formative Claims

3.1 Political Ambitions and Developments

In retrospect, the decade of the 1990s was characterised by a high willingness to
develop and implement innovative R&I measures and a generally critical reflection
on the strengths and weaknesses of national innovation systems. From a system’s
perspective, the question of cooperation between the different subsystems has
played a particularly important role. Accordingly, R&I policy had increasingly
launched programmes since the mid-1990s that were intended to bring about struc-
tural change in science and industry through the formation of innovation networks.
Partnerships of a wide variety of actors (research institutions, universities, industrial
enterprises, banks, technology centres, further education institutions, etc.) aimed to
effectively re-shape local, regional or sectoral innovation systems with a whole
bundle of coordinated measures. Such multi-actor and/or multi-measure pro-
grammes covered either regions and/or specific missions and/or selected technolo-
gies and sectors. Unlike simple cooperation projects, such as those that have been
funded since the mid-1980s in national programmes of collaborative research, com-
plex network programmes intended to achieve a self-sustaining dynamic of the
selected clusters with sustainable economic effects in global competition through
start-up financing. Competence centres and cluster initiatives represent outstanding

2The core group of countries were Germany, Austria, Finland, the Netherlands, Sweden and the UK.
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examples of these new funding instruments. One of the very challenging key fund-
ing prerequisite in those programmes was a network-like cooperation of the actors
involved in the cluster that goes beyond concrete individual projects (OECD
Proceedings 1999; Koschatzky 1996, 2000).

Further, since the 1990s a reorientation in the relationship between the state and
publicly funded research organisations has taken place in numerous (Western)
European countries, which can be summarised by the catchword New Public
Management (NPM). In essence, this meant that the state reduced its (operational)
control over public research institutions and granted them more autonomy in their
decisions, but in return expected performance to increase (Ferlie et al. 1996). In the
course of these changes in governance between scientific institutions and the state,
various mechanisms were introduced, like global budgeting, performance-oriented
resource allocation and goal agreements. The introduction of NPM also led to an
increasing relevance of competition and performance-oriented funding, either as
part of institutional funding or through increasingly important competitive third-
party funds (Geuna 2001; Hicks 2012; Jongbloed and Lepori 2015; Jongbloed and
Vossensteyn 2001).

3.2 Main Aims and Topics of Evaluation

In the 1990s, evaluation research and practice gained considerable momentum,
driven by innovative policy approaches, on the one hand, and the increased need to
legitimise public funding, especially of research and research institutions, on the
other. The latter applied both in Germany and at the European level.

In Germany in the early 1990s a first meta-analysis of extant R&I policy evalua-
tion studies showed that the number of such exercises was rising while the method-
ological quality of some studies and their use in policy practice remained limited
(Kuhlmann et al. 1995). At the same time, however, now more often systematic so-
called accompanying or monitoring evaluations were launched. They were meant to
serve as a learning instrument for the continuous improvement of innovative fund-
ing approaches like EXIST, a federal programme to promote start-ups based on
scientific research (Kulicke et al. 2000, 2002), Competence Centres for
Nanotechnology (Biihrer et al. 2000, 2001) or the Interdisciplinary Centres for
Clinical Research at University Hospitals (IZKF) (Braun et al. 1997; Biihrer
et al. 2004).

As mentioned above, the performance of research institutions became an impor-
tant topic in R&I policy and thus evaluation also turned increasingly to individual
science institutions. One of the most important examples is the UK approach, today
the Research Excellence Framework (REF), formerly the Research Assessment
Exercise (RAE), which started as early as the 1980s, closely linked to the develop-
ment of sophisticated bibliometric and other quantitative indicators (see also below).
In Germany, performance of research organisations has been studied, on the one
hand, with regard to the missions of research institutions (Kuhlmann and Holland
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1995) and, on the other, with regard to the interaction of different research organisa-
tions within the national innovation system in the context of the so-called system
evaluations (Evaluierungskommission 1998; Internationale Kommission 1999;
Wissenschaftsrat 2000, 2001). Furthermore, in 1990, shortly after the German
reunification, the Science Council (Wissenschaftsrat) was tasked by the government
to develop recommendations for the reorganisation of more than 130 East German
non-university research institutions (institutes of the former GDR Academy of
Sciences). The aim of the recommendations was “to create as soon as possible new
structures to facilitate internationally competitive basic and applied research”.
(Krull 1992). The Science Council had formed an evaluation committee and
discipline-oriented working groups. Their recommendations for the reorganisation
of East German non-university research institutions had far-reaching consequences
for the development of the innovation capacity in East Germany in the 1990s
(Holland and Kuhlmann 1995).

At the European level, the 1990s showed a significant dynamic not only in R&I
policy, but also in evaluations and impact analysis that covered not only the European
Framework Programmes (see, for example, Georghiou and Meyer-Krahmer 1992;
Bach and Lambert 1992; Stern 1993; Georghiou 1995a, b; Fayl et al. 1998, 1999;
Airaghi et al. 1999; Guy and Polt 1999) but also initiatives such as COST
(Cunningham et al. 1997; Cunningham and Nedeva 1999) and EUREKA (Airaghi
et al. 1995; Bobe et al. 1999; Dale and Barker 1994; Dekker et al. 1991; Ormala
1993). Furthermore, various impact studies were conducted on the benefits of par-
ticipating in the European Framework Programmes (for example, Larédo and
Callon 1990; Georghiou et al. 1993; Reger and Kuhlman 1995; Reger et al. 1998;
Luukkonen and Niskanen 1998). A special feature of the evaluation system devel-
oped within the framework of EUREKA, a European cooperation scheme formally
outside the constitutional framework of the European Community, was that it sys-
tematically surveyed long-term impacts by asking the beneficiaries to answer a
questionnaire not only shortly after the completion of their project, but also 3 and 5
years after the end of the project. These market impact reports were implemented in
recognition of the fact that (economic) impacts often manifest themselves only a
long time after the funding (Georghiou 1999).

The European Commission also supported a couple of research projects that
aimed to improve the European evaluation systems. For example, the TSER-
Network “Advanced Sciences for Technology Policy Planning” (ASTPP,
1997-1999), that was led by Fraunhofer ISI.

In the academic context, this decade was characterised by intensive exchange
and comparative work on the respective national evaluation cultures, which in turn
found their way into the further development of the respective national R&I policies
(see, for example, Da Silva and Henriques 1995; Hills and Dale 1995; Kastrinos and
Katsoulacos 1995; Kuhlmann 1995; Larédo and Mustar 1995; Rip and van der
Meulen 1995; Sanz-Menéndez 1995; Silvani and Sirilli 1995; Steiner and Sturn
1995; van Steen and Eijffinger 1998). This work has led to the transparency of
national patterns in R&I evaluation on the one hand, but also to stimulating mutual
learning and the emergence of an evaluation community on the other.
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3.3 Applied Methods and Concepts

Overall, evaluation research in the 1990s benefited from a scientification of evalua-
tion practice across policy fields. American scholars were considered to be leading
in this respect (Guba and Lincoln 1989; Patton 1997; Scriven 1991). In the German-
speaking countries, however, considerable efforts were also made in this decade to
establish a scientific basis for evaluation practice (e.g. Stockmann 2000; Widmer
1996; Wollmann 1998).

One of the new concepts that shaped this decade was the understanding of evalu-
ation as a learning medium for the actors involved, which focused on the formative
aspects of evaluation (Kuhlmann 1998a, b). The key concept of the new, expanded
understanding of evaluation is “negotiation” in actor arenas.’ The result of evalua-
tions designed accordingly is no longer ““a set of conclusions, recommendations, or
value judgements, but rather an agenda for negotiation of those claims, concerns,
and issues that have not been resolved in the hermeneutic dialectic exchanges”
(Guba and Lincoln 1989, 13). Decisions are rather made as an on-going process in
which competing actors interactively reach a consensus, or not, and evaluation
results are one piece of information among many. Here the evaluation process, more
precisely the communications of the involved actors, come to the fore and the pro-
cess is deliberately designed to be “participatory” (“Participatory Evaluation™)
(Patton 1997; Worthen et al. 1997). Such evaluation concepts aim above all to re-
frame (Schon and Rein 1994) the orientations of corporatist and political-
administrative actors. In the context of the research and innovation system, they can
act as an “intelligent” contributor to the negotiation and as a coping strategy of the
responsible political actors and the interested public. “Intelligent” policy develop-
ment processes in this sense can furthermore be enriched by a combination with
Technology Foresight and Technology Assessment (Kuhlmann et al. 1999, but also
Martin 1996; Meyer-Krahmer and Reiss 1992). A concrete practical example of the
combination of an (institutional) evaluation and foresight activities was the use of
the results of a large-scale Delphi survey for the system evaluation of the Fraunhofer
Society (Biihrer 2001).

In line with the policy trends described at the beginning of this section (measures
to improve the relationships between various actors within national innovation sys-
tems and a stronger performance orientation of research institutions), specific data
collection and analytical methods were (further) developed in the 1990s, namely
network analyses and STI (Science, Technology & Innovation indicators.

Various articles (Biihrer 2002; Cabo and Bijmolt 1992; Noyons and van Raan
1996; Removille and Clarysse 1999) reflected the growing importance of network
analysis at the time and this has become a standard approach in many evaluation
studies. One German example, the evaluation of the interdisciplinary centres for
clinical research at University hospitals (Biihrer and Peter 1999), analysed in detail
the cooperation behaviour of the funded individuals. This example illustrates well

3The following paragraph is mostly a translation of Biihrer and Kuhlmann (1999), page 387 ff.
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the scope and ambition of network analysis in evaluation. The aim of the survey was
to examine the extent to which the implementation of the funding measure has
(already) succeeded in initiating and establishing new, interdisciplinary collabora-
tions. Among other things, the aim was to elicit possible consolidation zones within
the professional relationship networks of the scientific staff active in the respective
centres and to identify the central actors. In addition to describing the formal aspects
of the individual networks (size, density/closeness, transitivity, number of redun-
dant contacts, centrality, cliques, homogeneity measures), the aim was also to
describe the “quality” of the individual relationships. The quality of a relationship
includes the duration of the relationship, the origin of the relationship, the frequency
of interaction, the (perceived) strength of the relationship, the role relationship and
the transactional content.

As regards STI indicators, numerous overviews were published in the 1990s,
building upon the ground-breaking work that was done during the 1980s, as
described above (Brisolla 1996; Gabolde 1998; Grupp et al. 1995; Tomizawa and
Niwa 1996; van Raan 1988; van Steen 1995; Schmoch et al. 1991; Schmoch 1999).
In the field of bibliometrics, specific indicators on (co-)citations and inter- or multi-
disciplinary collaboration have been further developed (van Raan 1993; Zulueta and
Bordons 1999). The 1990s also saw the beginnings of comprehensive STI indicator
reports at the European level (European Commission 1997). However, there is also
a growing trend in the 1990s to critically reflect the use of quantitative indicators
(for example, Pavitt 1998; Hicks 1991; Luukkonen 1991).

3.4 Evaluation Community

The 1990s were decisive in building an R&I evaluation community. In 1992, the
European Evaluation Society (EES) was initiated and registered in 1996 as a non-
profit association, and soon other associations followed, such as the German
Evaluation Society (DeGEval) in 1997, with the significant participation of Stefan
Kuhlmann (Fraunhofer ISI). The main “raison d’étre” of the DeGEval is the promo-
tion of evaluation research and practice by pursuing three main goals: professionali-
sation of evaluation, bringing together different perspectives and promoting
information and exchange. The DeGEval is subdivided into individual working
groups that are dedicated to discussing specific evaluation challenges in selected
areas, including the R&I Policy Working Group that has existed from the very
beginning.

At the same time, also specialised associations were set up, such as the Austrian
Platform Research & Technology Policy Evaluation in 1996. This was initially an
informal cooperation, deliberating on approaches and methods of evaluation and
discussing evaluation practice on national and international levels. Meanwhile, the
Austrian fteval platform has become a pan-European resource for evaluators and
their clients, offering a variety of important services such as the systematic collec-
tion of evaluation reports, the publication of the fteval journal, which provides
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timely reports on relevant evaluations and, most importantly, the organisation of
major international evaluation conferences (see also section on 2010s below).

A further important milestone at the European level was the constitution of the
“European RTD Evaluation Network™ in 1997 that aims to promote regular exchange
and cooperation between evaluation actors from the EU Member States and the
Commission services. This network* is still operating.

At least two large evaluation conferences should also be mentioned as they
offered the platforms for an increasing exchange on the challenges and potential
solutions of R&I evaluations: the OECD organised a discourse-shaping conference
on “Policy Evaluation Practices in Innovation and Technology” in 1997 (see OECD
1997) and Fraunhofer ISI organised, on behalf of the European Commission and the
German Federal Ministry of Education and Science, a European conference on
“Science and Technology in the New Europe” in Berlin on 7-8th June 1999 (Biihrer
and Kuhlmann 1999).

4 The 2000s: Further Development of Methods and Concepts
for Capturing Complexity

4.1 Political Ambitions and Developments

This decade in some ways was a transitional decade. R&I policies further differenti-
ated (Polt et al. 2021) as the analysis of systems failures became more sophisticated
and more and more schemes for improved, more tailored cooperation and network-
ing were being developed. This system building approach was a further expression
of the overall paradigm of national competitiveness through constantly improving
the science and innovation systems which was still dominant at the beginning of the
decade. At the European level, the Lisbon agenda and the Barcelona target (3% of
GDP to be invested for research in Europe) were the most obvious expression of the
ambition to mobilise science and innovation for the international competition of
systems. Accordingly, the EU and its member States were increasingly ranked by
their innovation activities and capabilities, most notably demonstrated by the estab-
lishment of the European Innovation Scoreboard in 2001. Though this was not a
tool to evaluate policy, it signified the focus of R&I policy and its supporting evalu-
ation across Europe. Only once the Lisbon agenda did not deliver on its claim,
moves were made towards an orientation of science and innovation policy towards
“Grand Challenges” (European Commission and Directorate-General for Research
and Innovation 2006). Slowly, but accelerated by the fallout of the financial crisis in
2008, European and national R&I policies moved towards a policy mode that linked

*EUevalnet, https://research-and-innovation.ec.europa.eu/strategy/support-policy-making/shaping-
eu-research-and-innovation-policy/evaluation-impact-assessment-and-monitoring/
evaluation-network_en
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support for research and innovation to societal goals (see the next section) and thus
linked policies which were system enhancing with those that were system directing
(see below).

4.2 Main Aims and Topics of Evaluation

A first major development was to continue and further develop the formative and
summative evaluation of multi-actor/multi-measure systems. This included cluster
evaluations, the evaluation of competence centres (Biihrer et al. 2002), approaches
to knowledge and technology transfer (Kulicke 2002) and the comprehensive evalu-
ation of the Austrian programmes Kplus which at the time were advanced multi-
actor programmes (Edler et al. 2004; Edler and Lo 2004; Biegelbauer 2007). Given
the complexity of those multi-actor, multi-measure programmes, policy makers and
evaluators co-generated principles of design, implementation and evaluation’
(Biihrer et al. 2004). Although the evaluations had a clear summative mandate, the
formative dimension gained considerable weight, as evaluation became part of cre-
ating mutual understanding and expectation management at the level of individual
projects, but much more so at the level of joint system building.

In this decade, the system level became increasingly important for evaluators and
R&I policy analysts. More and more, systematic, robust and valid evaluation at the
systems level was called for (Arnold 2004; Feller 2007). At the end of the previous
decade, the evaluation of the Norwegian Research Council was, given the broad
remit of the council, a comprehensive systems evaluation (Arnold et al. 2001;
Kuhlmann and Arnold 2001). One decade later, the evaluation of the Austrian sci-
ence and innovation system was, and still is as of today, the most comprehensive
and holistic evaluation of a science and innovation system, its governance structures
and instrumentation.® Similar developments were to be witnessed in the USA, with
attempts to focus on the multi-level interaction of policy interventions and the over-
all systems level additionality (see the special issue by Rogers and Jordan 2010).
However, those in-depth systematic system-level analyses remained the exception
rather than the rule at the national level.

In line with the policy focus on the systems level, in the early 2000s, both the EU
and the OECD developed and financed benchmarking approaches to assess and
compare how policies influence the innovation system (Molas-Gallart and Davies
2006, pp 73-74). In this approach, rather complex relations between input and out-
put within innovation systems are operationalised, standardised and compared
between countries. The most basic, but most continuous example is the aforemen-
tioned Innovation Scoreboard. Another prominent example is the benchmarking of

SEdler et al. (2004) provide an overview of many of those measures and develop design and evalu-
ation principles.

®For a summary of major aspects, see the Newsletter of the Austrian Platform for Research and
Technology Evaluation, 34, 2010. https://repository.fteval.at/72/%20
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industry-science relationships that is based on theoretical assumptions of the inter-
action between science and industry and a set of indicators developed to map these
relationships. While those benchmarking exercises have limited analytical value,
they have strongly influenced the R&I policy discourse across the OECD world
(OECD 2002).

To further support system-level evaluation and steering, country benchmarking
and national and regional review exercises were intended to provide learning oppor-
tunities for policy makers. At the European level, in the 2000s the so-called “policy
mix” reviews performed a similar learning exercise in a number of countries “on
demand”, a light-touch approach based on international peer reviews. Those
European country reviews did not amount to the expert led application of sophisti-
cated methods, rather they were expert supported peer-review exercises under-
pinned by a number of background analytical reports most often provided by the
country reviewed. Also in the 2000s, the OECD launched their “innovation policy
reviews” which claim to be a “comprehensive assessment of the innovation system
of individual OECD member and partner countries, focusing on the role of govern-
ment. [...] Each review identifies good practices from which other countries can
learn”.” Those OECD reports, while also underpinned by self-assessment and back-
ground material of the countries under review, were—and still are—led by R&I
policy evaluation experts.

Below the level of entire R&I systems, but in fact as a building block for systems
evaluation, a line of work intensified that tried to evaluate the interplay of diverse
interventions. A special issue of Research Evaluation highlighted and supported the
claim to analyse systematically the interplay of instruments (Vonortas et al. 2007).
In particular in the USA there were a few attempts to mobilise evaluation techniques
for portfolio management (Bozeman and Rogers 2001) and a number of quantitative
portfolio evaluations were conducted for public research organisations (Ruegg
2006, 2007; Hage et al. 2007), with the claim to mobilise portfolio evaluation to
better understand system level impact (Wagner and Jordan 2009).

At the beginning of the decade, evaluators and policy makers intensified efforts
to understand wider societal impacts of publicly funded research. Rather than devel-
oping further, more sophisticated quantitative analyses, more qualitative, indirect
approaches were established. A body of literature emerged that focused on tracing
the processes supporting longer-term change and analysing the conditions influenc-
ing and interacting with the initial research process and the use of research results.
The most prominent effort in this regard was the STAMPI project funded by the
European Commission (Cozzens 2010; Spaapen et al. 2011; Spaapen and van
Drooge 2011), which focused on productive interactions between science and non-
scientific stakeholders as the key driving force and a necessary precondition for the
effective use of research results within the science system but also in other policy
sectors. The term “productive” characterises the interactions and is only seen as suc-
cessful once the research results (including knowledge) have been actively used and

See https://www.oecd.org/sti/inno/oecd-reviews-of-innovation-policy.htm
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have induced a change in behaviour. This approach was subsequently applied to a
range of examples (Molas-Gallart and Tang 2011).

However, many developments outlined for the previous decade continued and
started to create tensions in the R&I Policy community. On the one hand, as indi-
cated above, there were an increasing number of evaluations that tried to capture
dynamics at the systems level and understand the role of policy and policy portfo-
lios for system developments. This was also linked to an intensified effort to support
policy making throughout the entire cycle with in-depth formative approaches. On
the other hand, the policy-making system, with notable exceptions, continued to
demand a summative assessment, a quantitative number, to justify and legitimise
R&I policy spending (Molas-Gallart and Davies 2006; Edler et al. 2010). Further,
within the R&I policy evaluation community, calls for more robust quantitative and
experimental methods emerged, asking for randomised controlled trials also in R&I
policy evaluation. Especially as the evaluation practice had gained momentum and
diversified in the previous years, the diverse claims of R&I policy evaluation and the
growing tension between those claims led to an increased self-reflection in the com-
munity, with key collective events (2006 in Austria) and stock-taking and analysis
exercises (Edler et al. 2010; Polt 2003).

4.3 Applied Methods and Concepts

In the field of bibliometrics, many studies began to integrate the individual level by
studying mobility patterns based on CV data. This was not only an innovation in
terms of the database and methodology but also the level of observation (individuals
instead of institutions) (Cafiibano and Bozeman 2009; Lepori and Probst 2009;
Sandstrom 2009; Zellner 2002).

The INNO-Appraisal analysis of evaluations in innovation policy conducted
between 2002 and 2007 found that most evaluations focused on economic and
sometimes technological impact, societal impact, in contrast, was not very common
and if so was concerned with the number of jobs created. Further societal or even
transformational issues were still the exception (Edler et al. 2010). The analysis
further demonstrated a tension in the R&I policy evaluation practice just outlined.
While there was an increasing claim that evaluation is supposed to be formative and
take into account the complex system conditions, the INNO-Appraisal study found
that summative evaluations using quantitative methods, thus delivering a quantita-
tive result, a “number” for policy makers, were more likely to be used in the policy-
making process. This is in line with the analysis of Molas-Gallart and Davies (2006),
who also cite two examples of evaluation in the early 2000s in which policy makers
as clients disregarded the formative and system sensitive approach of the evaluation
and asked for a summative, ideally quantitative assessment to be used in the politi-
cal process. Thus in the 2000s a tension intensified between the claim and ambition
of evaluation experts rooted in the innovation systems paradigm and policy makers
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in need of quantified, ideally unambiguous and short-term impacts of their
interventions.

4.4 Evaluation Community

This decade was characterised by a growing interest in the scope and effects of
evaluation practices themselves, both within the evaluation community (Edler et al.
2008), in Europe and North America (Shapira and Kuhlmann 2003), and within the
community of policy makers who commissioned evaluation studies (Edler et al.
2010). The diversification of evaluation claims and evaluation methods, in particu-
lar but not exclusively at the European level, led to a number of projects taking stock
of evaluation practices, making those diverse approaches widely accessible to the
community, assessing the appropriateness of approaches and suggesting further
adjustments to meet the needs of a changing policy environment. At the beginning
of the 2000s, two European funded projects analysed the evaluation practices in
Europe (Polt 2003) at the European and the national level and provided access to the
breadth of evaluation methods (Fahrenkrog et al. 2002, EPuB?®) as well as setting out
future developments to bring evaluation practice in line with R&I policy develop-
ments across Europe (Georghiou et al. 2002, ASIF?). ASIF demonstrated that the
policy and evaluation rationales were now firmly grounded in the innovation sys-
tems and “failure” paradigm. It also showed that the ambition of evaluation was
increasingly to determine the net effect of interventions and to capture the broader
economic and in particular societal effects of R&I policy (Polt 2003, also Rojo
2003). The EpUB study led to a “toolbox” for R&I policy evaluation based on
European experiences, while at the same time 10 years of evaluation of the US
American Advanced Technology Programme had led to a “toolkit” (Ruegg and
Feller 2003). Some years later, the European Commission ordered the aforemen-
tioned study INNO-Appraisal to systematically take stock of R&I policy evaluation
practices across European countries and at the European level (Edler et al. 2010).
The significance of those exercises is twofold. First, the R&I policy community
had reached a state of maturity to come forward with major, almost standardised
“toolkits” and recommendations as to when to use what approaches (Miles et al.
2006; Molas-Gallart and Davies 2006). Second, and maybe even more importantly,
it signifies the self-awareness of the R&I community in Europe and the USA as an
epistemic community, linked together by a convergent understanding of theoretical
justifications for R&I policy interventions and a set of techniques to be shared and
applied. This institutionalisation of the community was further supported by major

8EPuB: Socio-Economic Evaluation of Public Research, Technology and Development (RTD)
Policies

° ASIF: Assessing the Socio-Economic Impact of the Framework Programme
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international conferences initiated by the Austrian R&I policy evaluation commu-
nity (2003 and 2006).

5 From the 2010s Until Today: Is Accountability Back?
Evaluation Between Legitimacy and Learning

5.1 Political Ambitions and Developments

The years from 2010 onwards were characterised by a growing discussion on R&I
policy as an instrument that should bring forth solutions for societal grand chal-
lenges such as climate change, demographic change or human diseases. Concepts
such as “mission-orientation innovation policies” (Mazzucato 2018) and “transfor-
mative innovation policies” (Diercks et al. 2019) shifted the sphere of influence of
R&I policies beyond the boundaries of the science system. Hence, research results
were expected to influence non-research performing stakeholders and to have effects
on non-research related sectors. As a consequence, demonstrating the impacts of
research and innovation activities became increasingly important for R&I stake-
holders (see discussion in the chapter by Lindner et al. 2024 in this anthology).

In parallel a, not entirely disconnected, discussion emerged, questioning the
appropriateness of existing research assessment approaches and metrics (“‘the met-
ric tide” (Wilsdon et al. 2015)) for assessing scientific output almost solely based on
peer-reviewed journal publications. The unease towards the research assessment
mechanisms (discussed already in the previous sections of this chapter) was reflected
in two declarations stemming from the research community itself: The San Francisco
Declaration on Research Assessment (DORA 2012) and the Leiden Manifesto for
research metrics (2015)

In order to address the changes in the R&I policy landscape and methodological
implications of the shift towards impact (namely the attribution challenge), the eval-
uation community directed its attention to developing and refining conceptual
frameworks suitable to analyse the processes leading to longer-term impacts of
research. It had to develop metrics capable of measuring those longer-term effects.
Furthermore, the debate on the function of programme and policy evaluation and
the roles evaluators opened up again in the discussions related to sustainability tran-
sition and responsible research and innovation (RRI).

5.2 Main Aims and Topics of Evaluation

As mentioned in the preceding chapter, societal impacts of funded research became
a predominant topic at the turn of the decade. The observation that a longer-term
impact of research had not been adequately addressed in evaluation studies of the
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early 2010s (Arnold 2012) is a result of several challenges which confront impact
measurement of research:

First, there was no commonly shared definition of what impact of research
means, the dividing lines reflecting the researchers’ disciplinary backgrounds
(Arnold 2011; Bornmann 2013; Donovan 2011; Flecha et al. 2018). In recent evalu-
ation practice two main aspects have been emphasised with regard to impact, as e.g.
put forward in the Glossary of the Evaluation Standards Kohlweg (2019): A) an
impact can be positive or negative, primary or secondary, intended or not by the
funded intervention. B) It is an effect that materialises on stakeholders not involved
in the research processes and reaching out beyond the science system itself. '
Building on earlier work mentioned above, the term “societal impact”!! further grew
in popularity in the last years, however, no commonly agreed definition exists for it
until today (Bornmann 2013; Biihrer et al. 2022a, b; Joly and Matt 2017; Muhonen
et al. 2019; Reale et al. 2018).

A second challenge related to the attribution problems is the difficulty to estab-
lish a causal relation between a particular impulse such as a research result or a
funding programme and a longer (societal) change. This was not a new discussion
in the evaluation literature, but became more critical when focusing on longer-term
outcomes and impacts of R&I funding. The consecutive challenges related to the
evaluation of mission and challenge-oriented interventions have been raised by sev-
eral authors lately: expected effects in various policy sectors (multiple impact
dimensions (Biihrer et al. 2022a, b); long-time horizons which effects would mate-
rialise that go beyond the evaluation exercise; changes that are beyond the control
of the stakeholder initially involved in the research and innovation processes; inter-
ference and interaction of the research with other funding or sectoral policies
(Amanatidou et al. 2014; Arnold 2018; Donovan 2011; Donovan and Hanney 2011;
JIIP 2018; Molas-Gallart et al. 2021; Reale et al. 2014; Wittmann et al. 2022).

In consequence, the focus shifted away from traditional approaches measuring
economic effects through well-established STI indicators. Rather, the concept of
contribution as opposed to attribution has gained importance in the evaluation litera-
ture and the methodologies developed allow to analyse the contribution that research
makes on broader socio-economic societal changes.

In line with the more ambitious attempts to capture impact, a concept that has
grown in popularity in R&I programme evaluation in the last 10 years is one of the
impact pathway modelling. Building on a “theory of change” (of the funded inter-
vention) (Chen and Rossi 1983; Weiss 1993, 1997) idealised pathways are described
showing how a stimulus in form of research results can contribute to longer-term
changes. The pathways rely on a set of assumptions how effects can manifest

10fteval Evaluation Standards 2019; Glossary: “Positive and negative, primary and secondary long-
term effects resulting directly or indirectly, intentionally or unintentionally from an intervention.
OR effects beyond the intended reach of the evaluation object, i.e. on things (systems, institutions,
organisations, individuals, outputs etc.) where the evaluated object has been a contributing factor”.
TAlso the term of “social return” is used (Donovan 2011) or “socio-economic impact” Reale
et al. (2018).
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themselves. Its particular strength lies in an explicit consideration of external condi-
tions interfering with the initial research process and subsequent diffusion of
research results. The focus of these approaches is on understanding the underlying
mechanisms and processes leading (or not) to societal changes. Recent work of
Belcher et al. (2020) extended the pathway logic by drawing attention to the stake-
holders involved in the evaluated intervention and introduced the reasoning in
spheres of dwindling control when moving up the impact pathway. The theory-
based evaluation approaches thereby contrast the standard evaluation approaches
which rely on experimental or quasi-experimental methods and aim at quantifying
effects on the macro-economic level. However, they are not interested in how and
why the measured effects develop (“black-box approach”) (Chen and Rossi 1983).

An attempt to put into practice theory-based-evaluations analysing the changes
along the theory of change is the method of contribution analysis (CA) (Mayne
2012). Studies applying this concept to R&I interventions remain scarce and raise
doubts whether the idea of building a contrafactual situation relying on the theory
of change can be used to measure contributions in complex systems such as the R&I
field (Morton 2015). The effective use of CA in evaluation studies is hampered by
the enormous costs that a rigorous analysis of processes implies (Delahais and
Toulemonde 2012).

With the normative turn in innovation policy (Borrds and Edler 2020; Schot and
Steinmueller 2018), whereby research and innovation policy is mobilised to support
specific societal missions, most prominently in the field of sustainability and cli-
mate change mitigation, there has been again a growing interest in comprehensive
formative evaluation frameworks (Amanatidou et al. 2014; Arnold 2018; Dinges
et al. 2020a; JIIP 2018; Magro and Wilson 2013; Mickwitz et al. 2021; Molas-
Gallart et al. 2021; Patton 2019; Wittmann et al. 2022). The focus is on the continu-
ous improvement of the design and the implementation of an intervention.
Capacity-building and learning of stakeholders involved in the evaluation becomes
more important (Patton 2011). This impacts also the role of the evaluators them-
selves who become mediators with different interests but also co-producers in the
evaluation process (Guba and Lincoln 1989). In addition, ex-ante impact assess-
ments are receiving more attention using impact pathways to conceptualise possible
future effects (JIIP 2018; Weber and Polt 2014; Wittmann et al. 2022).

5.3 Applied Methods and Concepts

With the shifts in R&I policy just described, a growing number of evaluations until
today apply concepts of theory-based approaches and impact pathways to different
research and innovation programme funding. Increasingly, studies across different
fields and categories of policy measures apply the aforementioned approach of pro-
ductive interaction (Molas-Gallart and Tang 2011; Kroll et al. 2022). Others further
develop the impact pathways to their specific evaluation domain or combine both to
evaluate process factors and measure impact at the same time (Muhonen et al.
2019). The mainstreaming of impact pathways reasoning for the evaluation in the
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R&I field can be seen in the development of an assessment framework for the latest
EU Research Funding Framework Programme, Horizon Europe, building “Key
Impact Pathways” (Bruno and Kadunc 2019)."? Further, the ASIRPA project has
been a seminal project that used the impact pathways concept to trace the impacts
of a research performing organisation by using case study methodology and cross-
cases comparison (Joly et al. 2015). Indeed, the legitimacy of qualitative approaches
as a method for impact evaluation studies is extended in the 2010s (Warta and
Philipp 2014), a prominent example being the use of impact case studies and narra-
tive in the Research Excellence Framework (REF) (Pinar and Horne 2022; Wilsdon
et al. 2015). Nevertheless, it should be emphasised that aggregated econometric
top-down models are also envisaged, at least for measuring the EU Key Impact
Pathways (see, for example, the Nemesis model'?).

To capture the increasing transformative ambition and pathway complexity of
R&I policy intervention, evaluation practice more and more applies a mixed-method
approach and uses triangulated data and analysis methods to capture societal
impacts and transformation through R&I policies (Arnold 2018; Joly and Matt
2017; Magro and Wilson 2013; Seus and Biihrer 2021; Warta and Philipp 2014).

The mid-2010s saw also a lively discussion on metrics used to measure research
impact and the limitation of the traditionally used indicators (Hicks et al. 2015;
Wilsdon et al. 2015). Although indicators measuring output and quality of research
are, for the obvious reasons discussed in this chapter, only one type of assessment
criteria used in evaluation studies, they nonetheless remain a fundament of most
evaluations dealing with research funding. For example, the exploitation of biblio-
metric or patent databases measuring publication outputs and quality and cooperat-
ing patterns are continuously used in evaluation studies and the related methods of
analysis are further fine-tuned. Today it is a standard tool in research funding evalu-
ations (see, for example, the Evaluation of the Erwin Schrodinger Fellowship
(Meyer and Biihrer 2014)).

It is important to note that new metric avenues open particularly with regard to
new data sources that can be summarised under the keyword “Big Data”. This
includes altmetrics or more general sources from the web or the use of quantitative
text analysis methods to analyse big sets of documents. Examples of studies can be
found in the SIPER repository (e.g. Biihrer et al. 2021 and Feidenheimer et al.
2018). Furthermore, the combination of different data sets offer new possibilities
for analysis. One example is the evaluation of the START-Wittgenstein programme
(Seus et al. 2016) that used the bibliometric database Scopus to create a control
group to be compared with the funded researchers. This was a methodological nov-
elty, as evaluation studies usually only make use (if at all) of comparison groups
drawing most of the time on non-successful applicants.

The last decade also saw a continued debate on the value of Randomised
Controlled Trials (RCTs) in R&I policy evaluations. Those approaches are

12Tt must be noted that the programme theory approach is not new to the evaluation approaches of
the EU, but a core approach in the European Structural Funds Evaluation and since 2017 also a
standard component of the “EU better regulation guidelines”.

Bhttps://web.jrc.ec.europa.eu/policy-model-inventory/explore/models/model-nemesis
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experimental in character which imply the inclusion of the RCT design right from
the beginning of the intervention and, accordingly, have to be planned by the fund-
ing organisations before the launch of a programme (frontload of the evaluators
work). Further, those approaches need a large number of funded entities and the
possibility to experiment with randomised funding in the first place. The best known
initiative promoting experimental innovation policy is the RCT Innovation Growth
Lab (IGL) at Nesta’s, which was founded in 2014 and its IGL Trails Database col-
lects examples from experimentation and controlled trials.'* The Austrian Research
Promotion Agency (FFG) has engaged itself in this journey for three of its pro-
grammes (Landon and Hochreiter 2022). However, as pointed out by Firpo and
Phipps (2019) RCTs have not been the main focus of R&I policy and methodologi-
cal developments are rare with a few exceptions, such as the RCT+ approach
(Bakhshi et al. 2015). Whether it will become an interesting method to fund and
consecutively measure the impact of mission and transformation-oriented policies
will be seen in the coming years. It will, in any case, be limited to very specific
research questions and a very specific form of funding programmes, with a large
number of funded and non-funded entities and the political opportunity for the
experiments to be executed.

With the increasing importance of formative evaluation and ex-ante impact
assessment, the demand has grown for broader data collection and analysis methods
used in evaluation, and especially to include foresight methods, i.e. scenario build-
ing or Delphi surveys (Dinges et al. 2020b; JIIP 2018; Patton 2019; Weber and Polt
2014). These authors emphasised the fact that foresight methods can enrich the
evaluation as they help explore the interaction between the different interventions
and policies (policy mix) and acknowledge the complexity of longer-term change.
Furthermore, inclusiveness, stakeholder involvement (opening up to non-traditional
R&I stakeholders) and participation in evaluation design and implementation (co-
creation) gained in importance as well as the evaluation of experiments and trans-
disciplinary research processes (Belcher and Hughes 2021).

Finally, this decade also saw a persistent interest in collating and learning from
existing evaluation studies. One prominent example is the Handbook of Policy
Impact (Edler et al. 2016), which, through a unified “evaluation synthesis approach”,
shows the diversity of effects generated by different policy instruments. A second
example is the SIPER database (www.si-per.eu) which allows access to a wide vari-
ety of evaluation studies to be used for different analyses in terms of evaluation
practice and innovation policy effects.

5.4 Evaluation Community

The R&I evaluation community has grown into a mature and stable community in
which the changes in the R&I policy field resonate. Looking at the fteval’s mission
statement of 2014, one notices the shift from a narrow technology policy focus

“https://innovationgrowthlab.org/igl-database-v2
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towards a broader definition of innovation (Warta and Philipp 2014). The field
became further institutionalised. Most notably, between 2013 and 2022, the
European R&I Policy Evaluation Conference (in 2013 still named “evaluation of
STI policies, instruments and organisations”) took place four times (in 2013, 2017,
2019 and 2022) and has established itself in a biennial rhythm. It is a forum which
brings together researchers, evaluation practitioners and policy makers. The evalua-
tion standards elaborated by the fteval members were updated for the last time in
2019, reflecting the changes in the R&I landscape and taking up the main discussion
described in this chapter. In 2016 the Network for Advancing & Evaluating the
Societal Impact of Science (AESIS) brought together the organisations involved in
the evaluation of impact, research strategy and funding of research. Although the
R&I evaluation community is today a consolidated community, it has nevertheless
opened up to well-established evaluation practices used in other policy domains
(especially social sector evaluation and development assistance) such as the con-
cepts of theory-of-change modelling and applied them to R&I evaluations. As can
be seen in numerous contributions of the latest European R&I evaluation confer-
ence (ftval-journal 2022), the evaluation community is reacting to these develop-
ments by discussing new approaches to measure effects and provide evidence for
policy learning.

6 Summary

The evaluation practice in R&I policy has shown a remarkable development in
terms of its very purpose, the questions asked, the methods used and the institution-
alisation of the community. As we have seen, throughout the last decades, this
development has naturally interacted with the development in R&I policy, practice
and theory.

In sum, in the 1960s, 1970s and 1980s the purposive evaluation of public research
and innovation activities and policies took shape. It covered a growing scope of top-
ics and it gradually became more professional, from policy planning to policy
implementation and policy impact evaluation; from science to technology, research
and innovation processes as subjects of evaluation; from academic studies (sociol-
ogy of science; economics; policy studies) to systematic professional research proj-
ects, often on behalf of governmental actors such as a service, nurtured by an
internationally growing community of experts.

The 1990s took up and further developed the central approaches and work from
the previous decades. However, the 1990s also saw important new developments in
the field of policies (e.g. multi-actor, multi-measure programmes) as well as the
strengthening of a national and international evaluation community. The decade was
characterised by increased reflection on evaluation concepts and methods and the
subsequent methodological and conceptual developments. On the one hand, these
have brought the idea of evaluation as a core element of policy intelligence into
focus, but on the other hand, they have also further developed numerous quantitative
and indicator-based methods.
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The decade between 2000 and 2010 was one of transition. R&I policy, while
further differentiating, slowly moved from a system enhancement approach, focused
mainly on economic and system effects, to an approach that was increasingly inter-
ested in societal impacts. In terms of strengthening the performance and structure of
the science and innovation systems, policy measures targeting complex network
structures led to improved evaluation methods to capture this complexity.
Increasingly attempts were made to assess and benchmark entire systems and the
role of R&I policies. At the same time, attempts intensified to capture impact and
impact pathways of research, which foreshadowed a more ambitious R&I policy in
the years to come. The policy and evaluation community also intensified stock-
taking and learning exercises to reflect the opportunities and weaknesses of the
evaluation practice and to further standardise the toolkit and strengthen the self-
awareness of the evaluation practitioners as an epistemic community.

In line with the increased societal ambition of R&I policy, the years from 2010
to today have been marked by an intensified discussion on how to measure broader
impacts of research and R&I policies. As a consequence, the evaluation community
turns its attention to developing and refining conceptual frameworks suitable for
analysing the processes leading to longer-term impacts of research and to develop
metrics capable of measuring those long-term effects. Towards the end of the
decade, the formative function of evaluation focusing on understanding funding
mechanisms and distribution processes grew in importance reflecting the difficulties
in measuring impacts and the need for advice how to govern the transition towards
sustainability. The evaluation community in the R&I field has grown into an epis-
temic community using a wide range of qualitative and quantitate methods and
exploring the possibilities of big data analysis.

7 Reflections and Outlook

7.1 Co-evolution of Policy and Evaluation: Interaction
and Interdependencies

Our review of the emergence and development of evaluation concepts and efforts in
the domain of research and innovation policy in the last 60 years suggests that,
often, policy ambitions and designs, on the one hand, and evaluation methods and
practices, on the other, go hand in hand; they co-evolve. Creative evaluation experts,
based in academia or in consultancy, have developed mixed-method approaches to
understand and model complex input/output relations of R&I policy interventions.
They have advanced qualitative as well as quantitative data analysis methods, and
they have explored new data sources. Vice versa, enlightened and creative policy-
makers have used intelligence input from such evaluation studies to conceptualise



Evaluating Public Research and Innovation Policies: A Short History of Co-evolution 131

and implement ever more sophisticated policy instruments that aim to stimulate
effective and competitive research and innovation activities.

This co-evolution, though, occurs also with dialectic frictions: diverging policy
targets and designs by competing policy actors (different ministries, agencies) inter-
act with diverging evaluation concepts and designs by different experts, with diverse
epistemological backgrounds. Evaluation results can and should inform the owner
of an evaluated policy, however, evaluation results will also be perceived by other
policy actors. This in turn can confuse, but also stimulate debate and competition
between policy approaches and evaluation designs. Ideally, evaluation exercises
would adopt a “moderation” function in policy arenas with competing actors.
Evaluation can function as a strategic intelligence interface in a “multiple perspec-
tive framework” (Kuhlmann 1998a). Helping policy actors with the means of evalu-
ation studies to reflect on the perspectives of other actors in the R&I policy arena
can enrich and facilitate a re-framing (Schon and Rein 1994) of the orientations of
corporatist and policy-administrative actors (Kuhlmann 1998a), a precondition for
policy learning (Padilla 2016).

7.2 Critical Developments and Challenges

Over the past decades, the practice of evaluating publicly funded research and inno-
vation has increased significantly. There is no doubt that evaluation exercises are
necessary and justified. Funded projects must demonstrate that the use of taxpayers’
money is efficient and meaningful. But what we also see today is that more and
more evaluation exercises are done mechanistically by research or policy adminis-
trators or specialised service providers without a sound understanding of the scien-
tific process or content, but rather following a given, more or less uniform set of
technical criteria. This can lead to scientists performing to meet those criteria and
stifle scientific creativity. The important search for evidence of public policy impacts
can, if done mechanistically, revert and incite evaluated organisations to fabricate
“policy-driven evidence” (Strassheim and Kettunen 2014).

Another worrying development in recent evaluation practice is the definition and
application of a gold standard of evaluation in R&I policy which then puts pressure
on the evaluation community and even on the design of programmes. More con-
cretely, randomised controlled trials, as we have known them for decades, in health
or education research policy have been increasingly asked for an innovation and
entrepreneurship policy as well (Bravo-Biosca 2019; Landon and Hochreiter 2022;
Roelandt and van der Wiel 2020). While those approaches have their merits for
interventions in health and education, where the population is far more numerous
and experiments can be on a large scale, and where large-scale intervention has an
identifiable impact on individual units, their merit for science and innovation policy
is limited. Nevertheless, the normative pressure to use RCTs has grown in a number
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of countries (Leko et al. 2016)'> which—in our observation—puts pressure on pol-
icy makers to design programmes to fit the gold standard RCT or to apply RCTs
even if, given the low numbers of units involved in trials, RCTs do not really fit the
programme. Here, policy risks follow evaluation fashion rather than problem
adequacy.

A further challenge is that the evaluation of research organisations and their per-
formance, such as those carried out in the United Kingdom since the 2010s, but also
in the Netherlands, have far-reaching implications not only for individual scientists
and their institutions, but also for the entire research landscape. Many experts argue
that research assessment procedures went out of control. In the Netherlands, for
example, the initiative “Science in Change” (www.scienceintransition.nl/english)
has addressed this prominently. The main concern of the initiative was that evalua-
tion mechanisms used in academia are too mechanistic, if the quality of science is
primarily measured by highly formalised performance indicators.

Such mechanistic, quantitative approaches can, inter alia, lead to an underesti-
mation of the different dimensions of science as well as of societal relevance.
Accordingly, there has recently been an increase in discourses on “responsible met-
rics”, which primarily aim to make the existing procedures for evaluating science
more responsible, as has been called for by numerous researchers in the context of
DORA and the Leiden Manifesto, among others (Wilsdon et al. 2017; Hicks et al.
2015; DORA (San Francisco Declaration on Research Assessment 2012, (https:/
sfdora.org/read)). The current initiative at the EU level to improve research assess-
ment is also part of this series of activities. More than 350 organisations from over
40 countries have signalled their interest in participating in this initiative and in July
2022 the final version of the agreement on the reforming research assessment was
published (https://research-and-innovation.ec.europa.eu/news/all-research-and-
innovation-news/reforming-research-assessment-agreement-now-final-2022-
07-20_en).

7.3 Future Developments

Topics in evaluation research and practice for the years to come in particular support
R&I policy in developing and implementing meaningful transformative or mission-
oriented approaches. This will mean more formative work—including a link to fore-
sight—and new attempts to understand, identify and monitor conditions for the
pathways of impact. Additionally, the evaluation of action research and transdisci-
plinary research processes (Belcher and Hughes 2021) become important. At the
same time, with the increased ambition of R&I policy to contribute to transforma-
tion and to achieve missions, there is more pressure to “deliver”’. Consequently, the

13See, for example, the broad internationally impactful activity by the think tank NESTA, https://
www.nesta.org.uk/toolkit/running-randomised-controlled-trials-in-innovation-entrepreneurship-
and-growth/
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formative work will need a range of (new) summative endeavours to deliver on
“measuring” the success of policy intervention and R&I activities in terms of trans-
formative pathways, etc. There is also a need to open up the R&I evaluation com-
munity to experts in other policy areas (such as health or environment) to show
effects of R&I on transformations. Also, those experts can improve the forma-
tive work.

In this context, it is increasingly challenging and important to address the attribu-
tion problem. This is why approaches like theory-based evaluations and modelling,
already described above, are gaining in importance. This is because, first, the desired
impacts of transformation-oriented R&I policies are by definition long-term effects
and are thus often not yet available when evaluation is asked to measure impact.
Second, any given research and innovation policy intervention is often only one fac-
tor among many influencing the form and speed of the transformation. Here, new
approaches and new combinations are needed. The modelling of societal-impact
scenarios can draw on a well-established approach of explicating assumptions that
allows for a combination of R&I policy with other important determinants of
impact. The plurality of scenarios then illustrates the future openness of the long-
term impacts. Such an approach brings together qualitative bottom-up information
with system analyses, i.e. it also addresses qualitative factors and does not intend to
cover all relevant factors with one uno actu top-down (econometric) model. Thus,
building on the experience with system-analytical modelling to deal with the com-
plexity of impact relationships in the context of ex-ante sustainability impact assess-
ments (e.g. in energy and mobility scenarios) can also be a suitable approach for
making societal impacts tangible.

Further, there are increasing calls in evaluation research to conduct evaluations
(even more so than in the past) with the active involvement of different stakeholder
groups, a trend that is being intensified with the current claims of R&I policy to
support transformation and thus to engage with a broader and more complex context
and actor constellation. This stakeholder involvement can consist of asking non-
academic user groups about their perception of the “impact” of research. It can also
include a process component, namely that stakeholder groups and/or those affected
are systematically involved during the design, implementation and validation phases
of an evaluation. Such procedures are certainly easier to implement in formative
evaluations than in summative ones, even if they are also possible in the latter.

Finally, our necessarily abridged and somewhat selective overview of five
decades of evaluation practice in R&I policy has shown that we need continuous,
in-built critical reflection on the (continuously changing) role of evaluation in R&I
policy and what it can, and cannot, deliver.

Given the increased ambition of R&I policy, it remains critical that the practice
of evaluation shall continue to interact productively with policy practice to co-
develop both evaluation and policy in meaningful ways. Thus, it is more important
than ever that evaluation exercises are not seen as necessary, mechanistic services
following pre-defined scripts, but rather are understood as essential processes to
learn and to further develop, apply and communicate methods and concepts.
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